Хидротермални измени во оловно-цинковото наоѓалиште „Злетово“ врз примерот на рудна жица II и III by Serafimovski, Todor et al.
UDK 55 CODEN-GEOME 2 YU ISSN 0352-1206 
GEOLOGICA MACEDONICA 
T. 5 1990-91-illnm-Stip Nr.l 
ICeo•. maced., T. 5 I Nr. 1 I 1-172 I SUp 1 1990-91 J 
IGcol. maeed. T.S Nr.l 121-132 Slip 1990-91 
YJlK:553.24.065.078/497.17.3neToBo/104731/ 
OpHrHHaJlCH HarteH TPYJl 
Original scientific: papers 
XJ1WOTEPMAJ1HJI H3MEIU I BO OJlOBHO-IU1HKOBOTO 

HAot A.JJJlllITE "lJIETOBO" BP3 flPHMEPOT HA PY.l(HA )KHI.{A

nHm 
T. Cepa4lIIMOIICKR·, Ii. Boma, M. MIIJlOCABJlellCKH •• 
· .'YAIlJlCKO.no..IOWKII 4taKYlrnrr- lIInm 
• • PYAJUfUN ~ OJIOIlO H QJUIK "lntTOOO" 
AIiCTPAKT 
X HnpOTepMaJlHHTe HlMeHH lUI BYJlKBHCKHTe KapnH BO on08110- mUlKOBOTO 1180taJlKW­
TC 3JleTOBO H HCf'OIIaTa HCI10CCPJU~8 OKOJ1HHB npeTCTaBYBIlBT noce6Ho o6ejclKje H8 088 Jlyno­
HOCHO nOJlPlI 'tje. HifTCH3HCTOT Ha aJlTCpaItHHTe liB RYJ1KaIICKHTe k8pnH ( r naUHO JleUItTCKH 
HrnHM6pHTH) CTOJTKY CHJ1110 H3pa3eH WTO 80 neHCWHH YCJlORH e coceM TeWKO JlB ce npoIIBjJle . 
npHMepOK UB "RnOJlHO CaCJlCB upna. ElCTeH3HBHO HajpacnpOCTpaHCTa npOMella HB BYJ1IalH­
CKHTe kapnH e npOnHJlHTH3aUl-tj8Ta, M3HMI\lCCTHPaH8 npeKY nojasaTa Ha XJlOPHT, nenYMJIO 
enHllOT, II8Jll.lHT, nMpHT H Jlp. O n XHJlPOTCpMaJllmTe aJlTepHaUHH, 'tliM ,..aHHIjJeTcTaUIlH ce 
KOHCT8THPBHH Hcnocpe,wIO OKOJlY py,auHTe )!(MUM, HajKBpaKTepHCTH'l.ItH ce CHIIHcjlHK8UHjaTB, 
cepm.ltfTH33U1tjaTa Ii ICOMHHH38UHjaTB, npH.IlPYlKeHH OJl nHpocjJHJ1HTH38UHja, u.p60HaTHl81Ut­
j a, K-cjleJmcnaTH38uHja H LIP. 
n OKpaj H3BeneHHTe THnH'tHH XHJlPOTepMaJlHH HJMeHM, BO H80tanHWTeTO 3mrrOBO ce 
pernCTPHpaHH H noroneM 6poj IIa M TePRUHH 1t0H ce UP8KTCPH3Hpa8T co HaMMett ClICTCH3H­
TCT, HO H8MeCTB co HBrnacell HHTeH3HTeT. 80 ooaa rpyna Ha H3MeHH n0ce6l1o Tpe6a LIB ce 
HCTaKH8T anynaplf33UHj8n. 8prnnHT838ulfjaTa, CHJlepKTH38UHjllTa, THTBHH3BQ)fj8TB, mtMOHH­
TH3IlUHjaTB, C03JlaBBlbeTO Ha lIHJlPOMYCKOBHT, KaJlUeJ1011 H .np. 
BOBE,ll 
OJlOBHO-UHHKOBOTO HaotammrTe 3JIeTOBO rH 333eMa ueHTpaJIHHTe 
~eJlOllH O~ py~HHOT peOH KpaTOB()-3J1eTOBO, O,llHOCHO jyroHCTOqIDlTe neno­
HH Ha 3J1eTOBCKOTO PY,llHO nOJle. llPOCTOPHO OBa PY,llHO Haoramnure e 
JlOICMH3HpaHO BO HCTO'IHHTe ,lleJlOBH Ha npOCTpaHaTaKpaTOBCKQ-3J1eTOBCKa 
BYJlKaHCKa 06J1aCT. 
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OCTaTOUHTe o.n cTapOTO py.napeH.e YKaX<YBaaT .neKa onOBHO-UHHKOBH­
Te py.nH o.n 3neTOBcKOTO HaotaJIHWTe 6Hne npe.nMeT Ha eKcnnoanlll1ja 
YWTe BO Cpe.nHHOT BeK. CenaK, CHCTeMaTCKHTe HCTpax<ysaH.a Ha OBOj py.no­
HoceH nOKaJIHTeT ce 3aDO'lHaTH BO 1928 ro.n., a co KOHTHH)'HpaHa eKCIIJI03­
TaUHja 1'1 npoy'lyBaH.e Ha HaotammITeTo e 3anO'lHaTO .IlYPH no BTopaTa 
CBeTCKa BojHa, OJJ:HOCHO BO BTopaTa nonOBHHa Ha OBOj BeK. 
McnHTysaH.eTO 1'1 npoY'lysaH.eTO Ha XHJlpOTepMaJlHHTe H3MeHH, Ko­
HWTO Henocpe.nHo npeTcTaBysaaT Bax<eH n pocneKUHcKH HH,IlHKaTOp Ha 
opy.nHYBaH.eTO, e BpweHo npeTeX<Ho BO COCTaBOT Ha HcnHTysaH.eTO Ha 
o.n.nenHHTe THnOBH BynKaHcKH KapnH, a caMO nOKaJlHO, 1'1 Toa BO OMenHH 
.nenOBH o.n HaotaJIHWTeTO, aJlTepHaQliHTe ce 1'1 no.nP06HO H3y'lysaHH. I1o.na­
TOUH 3a xu.npOTepMaJlHHTe U3MeHH BO HaotaJIHllITeTO 3neTOBO 1'1 HeroBaTa 
HenOCpeJJ:Ha OKonHHa ce H3HeceHH BO Tpy.nOBHTe Ha UI1CAPll H PAJ(}IK (1956), 
fIAl mtr< H.np. (1972), crOlAHOB H PNlOBJ1r< (1974), CTOJAHOB 1'1 )J;EIlKOBCKH 
(1974), HBAIIOB 1'1 HBAl IOBA 1974), PAK.Hf< (1974), PA)lOBHf< (1981), rOprEBHK 
1'1 roptEBHK (1982), JiJW.lH.K (1983) H.np. 
Co HaWHTe HajHoBH HcnHTYBaH>3, '11'11'1 pe3ynTaTH ce npe3eHTHpaHH 
BO paMKHTe Ha OBOj Tpy.n, HanpaseH e 06H.n BP3 npHMepoT Ha py.nHa X<Hua II 
1'1 III BO HaotaJIHWTeTO 3neToBo nono.np06HO .na ce corne.naaT OMenHHTe 
¢aUHH Ha XHJlpOTepMaJlHHTe aJlTepHaUHH, HHBHaTa naTepaJIHa .nHCTpH6y­
UHja oKony py.nHHTe X<HUH 1'1 HHBHaTa BpcKa co opy.nHysaH.eTo. 
rEOJIOIllJ(l1 KAPAI<TEPHCTHKH HA HAOrAJIHIIITEfO 
Bo reonOWKaTa rpa.n6a Ha nOTeCHaTa OKonHHa Ha HaotaJIHWTeTO 3ne­
TOBO y'leCTByeaaT r naDHO BynKaHCKH KapnH, npeTCTaseHH co aH,Zle3HTH, 
.naUHTH, HrHHM6pHTH o.n .naUHTCKH COCTaD, .naUHTo-aH.neJHTH, CTpaTH¢HK)'­
BaAH DYJ11(aHCKH TYIPoBJt.H JlP. OOHe BynKaHcKH KaplIH ce IIpo.nyKT Ha eJJ:Ha 
HHTepMe.nl1japHa KaJlXo-aJlKaJlHa MarMa, C03,lJ.aDaHH npeTeX<Ho 3a BpeMe Ha 
OJUlro-MHOlleHOT. 
3a nOKaJlHJallHjaTa Ha onOBHO-UHHKOBOTO 0p YJJ:KysaH.e Haj3Ha'lajHH 
ce Jlelll1TCKHTe HrHHM6pHTH, KOH HaeJlHO ce 1'1 Haj3aCTalIeHH BynKaHcKH 
'IneHOBH Ha OBa no.npa'lje. THe BO roneMa Mepa ce TeKTOHH3HpaHH, CHnHO 
xHJlpOTepMaJlHO npoMeHern 1'1 opy.nHeTH, aBO CBOjOT COCTaD '1eCTO BKnony­
BaaT 1'1 aHKnaDH (KceHonHTH) Ha rHajcoBH, xnopHTCKO- cepHUHTCKH WKpHn­
UH, rpaHo.nHopHTH 1'1 .np . . 
OnOBHO-UHHKOBaTa MHHepaJIH3aUHja BO 3neTOBCKOTO HaotaJIHWTe 
npOCTopHO 1'1 reHeTCKH e nOBp3aHa 3a pa:JnOMHHTe CTpyKTypH co npaeeu Ha 
npOTeraJbe C3-HI .no CC3-J JM 1'1 HCH-3J3. MOPlPonotIl1CH, pY.l1H.HTe Tena 
HMaaT 06nHK Ha PYJlHH )l(HUH, npHJJ:pY)l(eHH co HMnpernaUHH 1'1 WTOK­
oepKHo-mmperHaUHOHaTa MHHepaJlH3aUHja, Haj'JeCTOBO can6aH.nHHTe.ne­





CKH KapOH, leMeHH C 
I1p06HTe 0,lJ. py.nHa 1 
Ha npOTeraHleTO Ha 
(cn. 1). 3eMeHH ce I 
.nHCTPH6Y1lHja Ha n~ 
aJlTepHaIUIH Henoc~ 
onp06YBaH>e e HlBpU 
HCTO TaKa ce 3eMeHH 
O.n 3aMeHHTe I 
TreH-.nH<f!paKTOMeTp 
THBHH CneKTpanHH 
npeTeX<HO Bp3 KO' 
¢OpMHH. HMeHO, BO 
TeH3HBHH aTITepHaUI 
3aUHjaTa, pe.n08HO n 
Kaj X<Hlla 6poj III Kap 
X<Hlla X< II - nHpo<f!HJ: 
nOKaJlHO,c03roneMe 
Ta, .nonOMlfTH3allHja1 
Ha XHJJ:POMYCKOBHT, ) 
Pe3YJlTaTHTe 0, 
BaH.a nOKax<ysaar He 
peHTreH-.nH<f!paKTOfl 
cn. 4 ce npHKalK3HH C 
BO oCHoBaja Ollpa3yna 
HallHH OKOny HcnHT)' 
Oll OpHnO)f(eHH 
TysaHH nptlMepOllH C 
onHHH3allHjaTa H KaJ 
MHKpOcKonCKHTe Hcn 
nHTYBaHH npHMepoll 
npHJlpYlKeHH Oll Koan 
HHB pe.nOBHO npHcyCl 
jasysaaT H MaHraHO- J 
Pe3ymarHTe Oll 
MepollHTe o.n lKHua )I 
IIpHnox<eHHTe .llH<f!pal 
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PElYJITATH 0)1, I1Cnl1TYBAlhATA 
HcnHTYBaH>aTa H npOY'I)'BaH>aTa Ha XH,IlpOTepMaJIHHTe H3MeHH BO 
HaotaJIHlllTeTO 3JIeTOBO ce BprueHH Bp3 npHMepOUH O.ll aJITepHcaHlt BYJlKaR­
CKH KapnH, 3eMeHH On CaJI6aHnHHTe neJIODH Ha PYnHHTe lIGfllH 6poj nH III. 
np06HTe on PynHa )K}fua n ce 3eMeHH Ha XOPH30HT 510 nOTKon 22, ynpaBHo 
Ha npOTeraH>eTO Ha pynHaTa )In!ua H Ha enHaKBH paCTojaHHja JIeBO H neCHO 
(CJI. 1). 3eMeHH ce BJ<)'nHo 25 np06H, co ueJI na ce OC03Hae JIaTepaJIHaTa 
nHcTpH6YUHja Ha npOnYKTHTe Oll OnneJIHHTe ljlaUHH Ha XH,IlpOTepMaJIHHTe 
aJITepHaUHH HenocpenHO OKOJIY PYllHaTa lKJU.I,3. AHaJIOrHO Ha )In!ua )I(-II, 
onp06YBaH>e e H3BpmeHo H Ha py.llHa )l{Huam, XOPH30HT 535 (CJI. 3), on Kane 
HCTO TaKa ce 3eMeHM 25 np06H 3a HCTaTa R.aMeH3. 
On 3aMeHHTe np06H ce H3pa60TeHH neTporpaljlcKH npenapaTH, peH­
TreH-nHljlpaKTOMeTpHcKH aHaJIH3H, CHJllD(aTHH aHaJIH3H H ceMHKBaHTHTa­
THBHH CneKTpaJIHH 3HaJIH3H. MHKpOCKOnCKH HcnHTYB3Jba ce H3BprneHH 
npeTe)l(HO Bp3 KOMnaKTHH npHMepoUH, a pe3YJITaTHTe ce nOCTa yHH­
1jl0PMHH. HMeHo, BO CHTe HCnHT)'BaHH npOMepOUH KaKO Haj'feCTH H HajHH­
TeH3HBHH aJITepHaUHH ce CHJIHIjlHKaUHj3Ta, cepHUHTH3auHjaTa H KaOJIHHH­
3aUHjaTa, penOBHO nPHllPY)l(eHH on K3p60HH3aUHjaTa Ii IDIPHTH33UHjaTa. 
Kaj )l(Hua 6poj mK3p3KTepHCTH'IHa e yruTe K-ljleJUlCnaTHJaUHja, nOneKa Kaj 
)l(Hua )I( II - n HPO!PHJIHTH33UHjaTa H THTaHIi3aUHjU3. llolCpaj OBHe H3MeHH, 
JIOKaJIHO, co 3roJIeMeH HHTeH3HTeT, ce KapaKTepH3Hpa3T JII1MOHHTH3aUHja­
Ta, nOJIOMHTH3aUHjaTa, CH,IlepHTlI3aUHjaTa, aJIHHHTH3aUHjaTa, c03.D.auali>eTO 
Ha XH,IlPOMYCKOBHT, lCa.rrn:ellOH, pOnoxp03HT H .I.l,p. 
Pe3YJITaTHTe on R3BprneHHTe peHTreH-nHljlpaKTOMeTpHCKH HcnHTy­
BaH>a nOKa)l()'B33T HCTO TaKa roJIeM3 CJIWlHOCT. nOpanH H,IleHTH'IHOCTa Ha 
peHTreH-nHljlpaKTorpaMiITe, on BJ<)'nHo 50 aHaJIH3HpaHH np06H Ha CJI.2 H 
CJI.4 ce npHKalKaHH caMO no meCT penpeJeHT3THBHH llHljlpaKTorpaMH, KOH 
BO oCHoBaja O.llpaJ}'lIaaT ljlaKTH'lK3Ta CHTYauuja 3a ~pOTepMaJIHHTe aJITep­
HanHH OKOny HCnHT)'B3HHTe PY.IlJiH )l(HUH. 
On npHJ10)l(eHHTe.llHljlpaJITorpaM.H (CJI. 2) ce r JIena neKa BO CHTe HcnH­
TynaHH nplIMepOUJ{ ce npHcyrHH CHJIH¢HKaUHjaTa, cePHUHTH3aUHjaTa, Ka­
OJIHHH33UHjaTa H KaJIl{HTH3aUHjaTa. WTO KOHHUH.nHpa co pe3YJITaTHTe on 
MHKpOCKonCKHTe HOnHT)'Bafb3. HajroJIeM HHTeH3HTeT pe'IHCH BO CHTe HC­
nHTYBaHH npuMepoUH nOKa)l()'Baar CHm1¢HKaUHjaTa H KaJIUHTH33l!HjaTa, 
npH,IlpY)l(eHH on ICOaJIHHH3aUHjaTa, 3 H3MeCTO H nOJIOMHTH3aUHjaT3. nOKp3j 
HHB penOBHO n pHCYCTBO e perHCTpHp3HO H Ha nHpHTlUaUHja, a HaMecTa ce 
jauYBaaT H M3HraHO- KaJlUHTH. 
Pe3YJIT3THTe on peHTreH-ltRljlpaKTOMeTpHCKHTe HcnHT)'BaH>a H3 npH­
MepOUHTe on )l(HIJ.3 )I( ill ce n OCTa CJIH'lHH co n peTXOnHHTe. HMeHO, on 
npHJIOlKeHllTe nH¢paKTorpaMH (CJI. 4) ce rJlena neKa u OBne BO CHTe HcnH­
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CJl. 1. nJlaH H3 PY.QHa )ImU3 6p. II, 

H3 XOPH30HT 510, nOTKon-22 

































CJJ. 2. PO riTE! l .miC2>PAKTOrPM1 11A BY.llI<AHCKJ1 KAPnH O,u PY.LUIATA )l(HUAll 
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CJI. 3. np0tl>HJlII8 py./Ulil >IU1ua 
6p. IU, l1oMe(-y XOPHlOIlT 580, 
535 H490 
Fig. 3. Prolile for orc vcin-lII 
helwen horizoDS 580, 535 and 490 
Mt . "~ 













CJI. 4. PEIITl L:J1Jl,UIDl'AKfOf PAM llA UYJU<AIlCKH KAPmt OJl PY.LlI lATA~ 

Fig. 4. RENTGEN DfFRAKTOGRAM FOR VOLCANIC ROCKS FROM ORE VEIN m 
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TYBaHH npHMepOIJ.H ce pemcTpHpaHH CHJIHIPHKaIJ.Hja, CepHIJ.HTHJaIJ.Hja H 
KOaJIHHH3aIlHja, HO, 3a paJJIHKa on npe,axOnHHTe, OBne HMaMe HHTeHJHBHO 
npojaBeHaK-IPe.rmonaTHJaIJ.Hja, 'me n pHCYCTBO e YTBpneHO MaJIXY nonaneJCY 
on KOHTaKTOT Ha PynHaTa )l(HlJ.a co OKOJIHHTe Kapml. nOlcpaj OBHe HJMeHH, 
JaBH.aeH HHTeH3lueT nOKa)l(YBa H KaJIIJ.HTHJaIJ.HjaTa, RaMeCTa nOJIOMHTHJa­
IJ.HjaTa H CH.aepTHJaIlI1jaTa, a perHCTpHpaHO e H npHCYCTBO Ha nHpHTHJaIlH­
ja H MaHraHO-KaJIIJ.HTH. 
3a na ce CorJIena XeMHJMOT Ha XH.apOTepMaJIHO HJMeHeTHTe BYJIKaH­
·CKH KapnH on HcnHTYBaRliTe JIOKaJIHTeTH, HJpa60TeHH ce HeKOJIJCY CHJIHKaT­
HH aHaJIH3H, a peJymaTlITe ce npmca)J(aHH BO Ta6ena 1. 
TADEJIA I XeMItCKH COCTaB H3 HJMe~eTHTe BYJlKaHCKH CTeHlt on 

HenocpenHaTa OKOJlHHa Ha pynHa )l(Hu.a II HIlI 

T ABLE I Chemical composition of the altered volcanic rocks from the 

vicinity of the ore veins II and III 

zr 1JI/1 ZT lfJ2 zrn/6 ZTlfl13 ZT II114 zr 1111]2 ZTIIIJ23 
Si02 58.44 46.47 52.89 52.19 54.71 54.32 52.92 
Ti02 0.83 0.79 0.77 0.73 0.7 0.81 0.64 
A120) 17.33 14.95 13.63 15.44 14.47 15.58 13.45 
Pe20) 5.25 15.28 5.31 3.67 2.59 2.46 2.75 
FeO 2.ll 0.77 8.65 3.04 3.01 2.91 2.09 
MnO 0.24 0.15 l.32 0.61 0.17 0.14 029 
M20 1.9 1.22 2.56 2.89 2.99 2.01 1.43 
Cao 1.24 1.3 0.86 5.77 6.41 6.41 9.13 
Na20 0.13 0.26 0.06 0.19 0.05 0.89 0.25 
K20 3.97 3.62 3.51 4.3 3.49 4.23 4.69 
H20­ 0.59 0.83 0.44 0.66 0.38 0.39 0.26 
H20 + 7.49 13.76 9.88 10.08 10.58 9.52 10.74 
SUMA 99.52 99.6 99.88 99.57 99.55 99.67 99.64 
On npRJIO)l(eHaTa Ta6eJIa ce rJIena neKa COCTaBOT Ha XHnpOTepMaJIHO 
HJMeHeTHTe BYJIKaHCKH Kapn H O)l Hc nHTYBaHHOT JIOKaJIHTeT BO MHOry Hew­
TO ce paJJIHKys3 on COCTaBOT Ha penaTRBRO CBe)l(HTe BYJIKaHCKH KapnH on 
PynHHKoT 3JIeTOBO. H MeHO, on n O,WlTou.HTe WTO rH naBaaT crOJAHOB H 
PNlOBHK (1974) Ja BYJIXaHCKHTe KapnH on pynHHKoT 3JTeTOBO MO)l(e na ce 
KOHCTaTlfpa n eXa TIle xapml BO npoceK COnp)l(3T 58% Si0 2, OKOny 3-3,5% K20 
11 He nOBeKe on 1,5-2% H20 +. O n OBa npOHJJIerysa n eKa BO npOIIecOT Ha 
xl t.aPoTepMaJIHan aKTlffiROCT nOWJIO no HJHecYBalbe Ha (Si<h) KOMnOHeH­
Tan Ha BYJIXaHCKHTe KapnH, nOToa MaCOBHO H3HeCYBa.H.e Ha H aTpHYMOT, 
nenYUHO )l(eJIeJOTO H Marne3HYMOT, a HHTeH311BHO npliHecysa.H.e Ha KaJIn­
YMOT, IOTO cnopen toPi'EBHK B. H toptEnHf< n. (1982), e pe3ymaT Ha K -MeTa­
T.Serafunovski, B.Boev, 








IJ.HHKOT, cpe6poTo H 
mmrra a nopa.aI1 
TH on p enOT Ha Ba, Sr, 
Bp3 6a3aHa 
TaTHTe on HajHoBHTe 
KaHCKHTe KapnH 
THpa neKa 
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COMaT03a Koja ja Cne.aH CHnlf(tlHK3UHjaTa H HHTeH3HBHO ce paJBHBa oKony 
py.aHHTe )DlllH. BHCOKHOT CTeneH Ha npOMeHeTOCT Ha BynKaBCKHTe KapJIH 
o.a )l(Hua n H ill ce rne.aa H o.a npoueHTyanHoTo yqeCTBO Ha H20+ kOMnO­
HeHTaTa BO HHBHHOT COCTaB. 
3a .aa ce corne.aa aCOlU'fjaUlIjaTa Ha eneMeHTHTe BO XH.lIpOTepManHO 
H3MeHeTHTe KapnH OJl HCOHTyaaIDfoT JlOKanHTeT, H3BpweHH ce CeMHKBaH­
THTaTHBHH CDeKTpanHH aHaml3J1 Ha HeKonxy npHMep OUH o.a py.am )l(Hlla 
ll. PeJynTanrre 0.11 OBHe HcnmyBafba ce Opl1.Ka)l(aHH BO Ta6ena ll. 
TAEEJIA II CeMJIKBaRTJITanmUII cnelITpaJIHlf altam!l" Ha BYJlKaUCKJITe 

Kapml 04 PY.lllta )KJfua II 





Mn Pb Sn Ga Cc Cu Zn A2 Co V Ni 
ZTJJ/2 2000 1500 - 20 10 200 1500 3.5 7.5 3S 5 
ZfD/6 2000 1500 - 20 3S 200 1500 7.5 5 35 7.5 
zrW13 2000 150 
-
10 3S 20 200 5 5 50 5 
ZfW14 3SOO 100 - 10 15 3S 75 5 5 SO 10 
ZTn/24 10000 1.50 7.5 20 10 20 500 5 - 3S 10 
ZfUIl 1500 2000 - 20 7.5 150 5000 5 10 50 7.5 
Zfll1l2 1500 100 2 30 10 100 - 3.5 5 50 5 
ZfII/23 2000 150 
-
20 15 75 35 2 5 50 5 
O.a npHJlO)l(eHaTa Ta6ena ce rne.aa .aeKa YTBp.lleHaTa acoUHjaUHja Ha 
eneMeHTHTe BO XH.IlpOTepManHO Jf3MeHeTHTe BynKaHcKH KapnH O.ll XOH­
TaXTHHTe .aenODH DO pYAHa )l(Hlla n O,llf'OBapa Ha opeonOT Ha pacejyaatbe Ha 
nOJIHMeTanH'lHara onOBHO-UlofHKOBHa MHHepanH3aUHja nOKanH3HpaHa BO 
PYJlHHTe >KHUH. HMeHo, CO BHCOKH CO.llP)I(HH ce KapaKlepH3HpaaT onOBOTO, 
UHHKOT, cpe6pOTO JI MaHlaHOT, WTO e H HopManHO 3a BaKOB nm Ka Haota­
JlHWTa a nOp8.llH ManaTa OCeTJIHBOCT Ha MeTO.llaTa O.llpe.neH 6poj Ha eneMeH­
TH o.a pe.aOT Ha Ba, Sr, Be, Sb, Ge H.IlP. He ce perHCTpHpaHH. 
.lll1CKYCHJA 
Bp3 6aJa Ha no,aaTOUHTe O.ll,aoceraWHl-ITe HCTpa)l(yaafba, KaKO H pe3yn­
TaTHTe o,a Haj HoBHTe HcnHTyaafba Ha XH.npOTepManHHTe H3MeHH Ha Byn­
KaHCKHTe KapnK KenOcpe.[(HO oKony py.aHa )l(Hua II H ill, MO)l(e,aa ce KOHCTa­
Tlipa ,aeKa XHJlpOTepManHKTe H3MeHH BO HaotamuDTeTO 3neTOBO ce .aoeTa 







MeTaCOMarCKa (npo.ny1IT H3 npOnl1MITCJCJiTe npOMeHH) H )l(HJ1Ha - npoJl.)'KT 
Ha Xli..llpOTepMaJIHaTa aKTHBHOCT• .ll.anery noroJ1eMO npHCYCTBO H 3H3'1elbe 
• 
anYHHTH33Ul'1ja, 6apm 
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BOT Ha CpeJlKHaTa, Hej3HHaTIl TeKTOHCK3 npeJlHcnOHHpaHOCT H KapaKTepOT 
Ha x~pOTepManHHTe tP.nyIi..llK. KaKO eKCTeH3HBHO Haj3acTaneHa HJMeHa Ha 
BYJlKaHCKHTe KapOH BO HaOranHlllTeTO3J]eTOBO e H npOmUllITIiJaUHjaTa Taa 
BO OCHOBa e aBT0lrnJlpaTaUHOHa npOMeHa Koja HeMa JlKpeKTHa BpCRa co 
0pYJlHYBatbeTO, HO HejJHHaTa YJlora ce o rJleJla BO 360raTYBstbeTO HS PSCTBO­
pHTe CO CYJltPYPHa H CYJltPypeCTIl KHCeJ1HHa, ICon DOBeiceKpSTHO HM ja JroJ1e­
Mime arpeCHDHOCTa Ha Xli..llpOTepMa.IIHHTe paCTBopH. K3XO peJYJlTaT Ha OBa, 
OOJlOUHa Jloata JlO HHTeH3HDHa K-MeTaCOM8T03a H H3J1YJKYBatt.e Ha PYJlHHTe 
Kor.moaeHTH OJl OKOJlHHTe KapnH. nponHJlHTH3aunjaTa ce M3HH4>ecTKpa co 
MeTaCOMaTCKa H3MeHa Ha 60eHHTe MHHepamt BO BYJIKBHCKIiTe KapnH C03Jla­
Bathe Ha XJlOpHT, en~OT, ICaJIl..\HT, IDtPJlT, Ha Meers MarHeTHT H ,np. 
HajUHTeH3HBHO 3aCTaneHH Xli..llPoTepMaJIHH H3MeHH BO HaotaJIHIllTe­
TO ce CHJlHtPmcauHjaTa, CepUUHTlt33IlHjaTa H KOanl1HH3aUHjaTa THe, BO 
noroJleMa HJlH BO DOMana Mepa, ce npojaBeHH BO H Ha ICOHTIlKTOT Ha PY.!I.HHTe 
)l(HUH co OKomuue BYJ1KaHCKH KapnH. HHreH3HTeTOT Ha OBHe npOMeHH 
nOCTeneHO onata o.nnane'lYBajKli ce o,n PYJlHHTe )l(I1U1-1. Bo C8Ml1Te py,nHH 
)l(HUH H BO HHBHHTe can6aHJlH HajHlITeH1HBHa npOMeHa e CHJ1HtlluKallHjaTa 
Bo OJlJleJlHH JleJlOBH Taa y<leCTBYB3 H co 50% BO BrynHaTa Maca, a Haj'leero 
ce MaHHtPeCTHp3 co nojaBa lia MJ1aJOBH, )l(lf1J;H H HenpaBHJ1HM KOHueHTpa­
UHH Ha KBapu KOM ro npli..llpY>fCYBaaT CYJ1tPIi..llHOTO 0PYAHYBatbe. Bo nOJlOU­
He)l(HHTe anrepHaUHOHli tPaJH CHJ1HtPJ.fKaUlfjaTa ce MSHHtPeCTHpa co C03,na­
Bathe Ha )IUIJ1H'fKH H npO)f(HJlH'fni Ha KaJIlleJlOH, a Ha Meera H onaJl. 
C epHUHTH3aUJIjaTa e 1C0HCTaTllpaHa BO CHre HCnJUYBaHH npHMepOUH 
OJl PYJlHHTe )l(HUH II H m. MHTeH3HTerOT HS OBaa anTepHaUHja e HajH3paJeH 
HenOCpe.l1HO OKOJ1Y PYJlHHTe )f(llIDI, a co o,na.rre~atbe o,n J(OHTaKTOT BO 
H3MeHeTHTe ByJlKaHCKH KapnH e paJJ1U'IHO. Bo HajroJleM ,neJl CepHTMJaUH­
jaTa e rrOBp3aHa co xu,npOTepMaJIHHTe npoueCH, HO perncrpHPaHO e H npH­
CYCTBO HS cepHURT (npeTe)f(HO BO KHTeH3lfBHO ICOamiH,H3HpaHHTe OSPTlIH), 
ICOj Bepojamo e npoJJYICT Ha HeX0I1 JlPyrn npouecH. KSOJlJiHH3allHjara e 
MOIllHe 'leera H jacHo H3p81eHa Xli..llpOTep MaJJH3ra H3MeHa OXOJlY Pym-tHTe 
)l(HUH BO uaota.rnm.rreTO 3J1eTOBO. PeJlOBHO rn npUJlp)f(YBa CHJlJftllJ.iKaUHja H 
CepHUHTHl31lHja, a HajHHTeH3HBHO ce PaJtJHBS DO caJ16aH}lHlITe JleJ10BH Ha 
PYJlHHTe lKHUH. HaMecra JC8,lleIllTO Jloats JlO npoWl1pYBStbe Ha PYJlHHTe 
lKHIDI H Ope0J10T Ha KoanHHM3aUHjaTa e .aMery nOBere HlpaJeH, JlOJleKa BO 
OHHe .neJ10BH Kane IllTO PYJlHHTe )f(HUH ce nOraHKH HJlH HMaaT TeHJleHUHja 
Ha HCKJ1HHYBStbe, K03J1HHlt3a1U1j3ra e nOCJla60 mpaJeHa 
noxpaj HaBeJleHUTe XHJlpOrepMaJIHH H3MeH J.l, 3Ha'l3jHo npHcyerBo BO 
HaotaJIHWTeTO OOKa)I()'Ba H IC3p 60HaTH3aUl1jaTa Taa ce MaHHcpeCTHpa KaKO 
T.Serafimovsld, B.Boev, 
BO HaotammrreTO H 
UHTCKa, Mn-kaJIUHTC 
60HaTH3allHjaTa Hac 
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BO HaotaJIHll1TeTO HMa-)l(HJIHaTa Kap60HaTH3aUHja, Koja ce jaBYBa KaKO KaJI­
UHTCKa, Mn-KaJIUHTCKa, Cl1l1epHTCKa HJIH aHKepHTCKa. npOnyKTHTe H3 Kap­
60HaTH3aUHjaTa H3CTanYBaaT HJIH BO CaMocToj HH )l(HUH, )l(HJIH'-IKH H npo­
)l(HJIKH Hmi BO 3ae./lH1lua co cllml<luuC3unjaTa, DHPI1TH33Ul1jaTa, 6apHTH3a­
UHjaTa H IIp. :>KHJIHaTa Kap60HaTH3anHja BO BHlI Ha CHllepmH3aUJfja 'teCTO 
naTH nOKa)l(YBa H m lpeKTHa BpCKa co 0pYlIHYBaH>eTO, HO Haj'lecTo ce M3HH­
<t>eCTHpa KaKO nOCTpYllHa aJITepaUHja. 
Mety '-IeCTHTe XJillpOTepMaJIHH H3Memi BO HcnHTYS8HHTe PYllHH )l(H­
UH Oll HaotaJIHlllTeTO 3JIeTODO e H nHpHciJHJIHTH3aUHjaTa. Taa rH npHllp)I(ysa 
OCHOBHHTe H3MeHH, a HaMeCTa, KaKO ll1TO e cny'-laj co CaJI6aHllHHTe lIen OBH 
Ha PYllHa )l(Hua IT, e H MOlliHe HHTeH3jiBHO 3aCTaneHa. Bo O.lU{eJIHH lleJIOBH 
T33 Y'-IeCTBYBa H co H3.ll 30% BO BKynHaTa Maca. Co nHpo<t>HJIHTH3aUHja ce 
3a<t>aTeHH r .flaaHO <t>ellcnaTHTe, H Toa KaKO <t>eHOKpHCTaJIHTe TaKa H ¢ellcna­
THTe Oll OCHOBHal'3 Maca. nHpO<t>HJ1lfTOT e 061('1HO KpHDTOKpHCTaJIecT llO 
<t>HH03pHeCT H ce n ojaaysa Haj'leCTo BO BliJl Ha P3.llHjaJIHO-3paKaCTH 11 nene­
3aCTH arperaTH. 
Oll XHllpOTepMaJIHHTe H3MeHH, KOHll1TO BO HcnHTysaHHTe JIOKaJIHTe­
TH HaMeCTa nOKa~aaT HarnaceH HHTeH3HTeT, noce6HO 6H r H H3)lBOHJIe K­
<t>eJl.llCnaTH3anHja H THTaTHHH3aUHjaTa. lIHT~H3IiBHO npHCYCTBO Ha K­
<t>eJl.llCnaTH3auuj a e YTBplleHO OKOny PYllHa )l(HUa m, H Toa He Ha CaMJ-10T 
KOHTalCT TYKY ManKY nOllaJIeKY Oll KOHTaKTOT (np06H 5, 7, 8 H IS, 16, 17,), K3.lle 
ll1TO BYJIKaHCK~lTe KapnH He ce Tomey CHJIHO aJITepl1paHH. C o OBaa H3MeHa 
ce 3a<t>aTeHH n peTe)l(HO nJIarHOKJIaCHTe M caHH..!UIHOT. Bo caH}iJlHHOT T33 ce 
n oj aaysa BO BHll Ha T31IKM )l(HJ1lf'-lKH H npa)l(HJIKH. 
n pHCYCTBOTO H3 THTaTHHH33Ul-lja e perHCTpHpaHO BO C3J16aHllHHTe 
lleJIOBH Ha PYllHa )l(IUl;a II. HaMeCTa THTaHH3aUHjaTa e TOJIKY CHJIHO H3pa3eHa 
ll1TO Y'-IeCTBYBa co 40-50% BO BKYnHaTa Maca (np06a 1I!22), a Haj"'IeCTO e 
3aCTaneHa co 10-15% BO HCnHTysamrre n p HMepoUH Oll OBaa PYllH3 )l(HUa. 
KaKO pe3ymaT ua npojaBeH8Ta TlU 8HH3auHja, BO XHllPOTepMaJIHO H3MeHe­
THTe Kapmf 1l01l1JIO llO C031Iaaal-be Ha THTaTHT, aHaTa3, PYTHJI, HJlMeHHT, 
JIeYKoKceH H IIp. 
Bo HaotaJrHUlTeTO 3JIeTOBO Oll XHllpOTepMaJIHHTe H3MeHH e perHC­
TpHpaHO YlllTe H npHCYCTBO Ha 3.llYJIapH3aUHja, Koja nonollP06HO e H3yqeHa 
Oll CTpaHa Ha CTojaHoB H ~eHKoBcKH (1974), nOToa Ha aprRnHTH331.U1j a, 
aJIYHHTH33UHja, 6ap HTH3aUHja, JIHMOHHTH3aUHj a H ,ap., HO nOBeKeTo o,a OBHe 
H3MeHH ce K3paKTepH3HpaaT co Man HHTeH3HTeT, llOlleKa eKCTeH3HTeTOT HM 
e Haj'-lecTo orpaHH'-IeH. 
Tpe6a lla ce HCTaKHe ,aeKa co cnpOBelleHHTe HcnHTysaH>a, HaKO 6ell1e 
HanpaBeH 06H.Jl, He 6eBMe BO MO)l(HOCT JIaTepaJIHO OKOny PYllHHTe )l(HUH lla 
H3.llDOHMe o,apelleHH 30HH co KapaKTepHCTH'-IHH <t>aUHH Ha XHllpOTepMaJIHH­
Te aJITepauHH, 6HllejKH TOKMY BO CaJI6aHllHHTe ,aeJIOBH Ha Py,aHHTe )l(HUH 
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HHTeH3HTeTOT, pa3HOBHJlHOCTa H Metyce6HoTO npeKJIOnyaaH.e Ha XHJlPO­
TepMaJIHHTe aJITCpaUHH ce HajH3p aJeHH. CenaK, oCTaHyaa KOHcTaTauMjaTa 
.!lClC3 OKOny HCIlHTYBaHHTe PYAHH lKumt nHill BO HaotamtWTcTO 3JICTOBO 
1C0HTHHYHPaHO Haj3acnneHH Xl'U1pOTepMaJIHH H3MeHH ce CIfJIHct>HKallHja­
Ta, cePHTH33UHjan H KOaJIHHH33uwj3Ta OBHC XHJIpOTepMaJIHlf aJITepaUHH, 
3ae.llH0 co K-MeTaCOMaT03a H .!leJI O.alKRllKaT8 lCap60HaTMJauMja, ce CHHXpO­
HH co 0PY.llHya8H.eTO H THe n peTcnmyaaaT D3JKeH npOClleKl{HCKH HHJJ.HKa­
TOP DO HaotaJIlfnITeTO. O Ba e n oce6Ho 3Ha'fajHo Ja OHHe .aCJIODH O.!l Haota­
JIlfWTeTO liTO ce HaofaaT DO ct>aJa Ha tlOHCTpa)l(yaaH.e. 
3AKJIY1.10K 
O.!l .!locera H3HeceHoTo MO)l(e .!la ce KOHcTaTHpa .!lCKa BYJIKaHCKHTe 
KapnH BO HaOraJIHWTeTO3JIeTOBO ce 3act>aTeHH co HHTeH3HBI:IH H PaJHOBHJl­
HH XHJlpOTep ManHH 8JITepauHH, 'fHH MaHH~T3llHH ce H8jH3paJeHH He­
nOcpe.llHO OKOny PY.llHHTe lKHllH. EKCTeH3HBHO Hajp8cnpOCTpaHeTaTa H3Me­
Ha Ha BYJIlC3HCKHTe KapOH e rrp OTIHJIlfTH33lJ,Hj8Ta, Koja BO OCHOBa npeTCTaBY­
Ba aBTOJIClUlpaT8l{HOH3 npOMeHa co Koja ce 33ct>aTeHH 60eHHTe MHHepanH BO 
KapnHTe. O.a XH.[lpOTepMaJIHHTeH3Mel:lH Haj33CTanel:lH H HajHHTeH3HBHH ce 
cepHTH3a.lllfjaTa, CHJIHct>mcallHjan H IC03.llHHHlaUWj3Ta, ICOH ce CHHXPOHH co 
opY.!lHyaali>eTO H npeTCT3DYBaaT 3Ha'lajHH npocneKllHCKH IfH.[lHKaTOpH BO 
Haota..rmWTeTO. OBHe H3MeHH pe'fHCH pe.!lOBHO ce npHJlPY)l(eHH Otl Kap60­
H3TH38UHja, IlHpOct>HJIHTH3aUl1ja H K-4>en.ncn3Tm8UHja IloKpaj HHB. BO He­
nHTyBaHHTe JIOKaJIHTeTH e p erHCTpHpaHO H n pHCYCTBO Ha 3,Q}'JIapH3auHja, 
THT3H1138UHja, aprnJIlfTH33UHja, anyHHTH33UHj a, JIlfMOHHTH33UHja H .D.p., 
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SUMARY 
HYDROTHERMAL AL TERNA nONS IN LEAD-ZINC DEPOSIT 
"ZLETOVO" ON THE SAMPLE ORE VEINS n AND III 
T. Serafimov kJ·, B, Boev·, M. MDoS8vlevskJ·· 

• Faculty or Geology and MlnlDg, Slip 

•• Lead and ZlDc: MInes "zIctovo" 

The general characteristics of the volcnic rocks from "Zletovo" deposit and 
its vicinity are that they are tectonically altered, strongly hydrothermally altcrized 
and mineralized. 
Lead and zinc mineralization is mainly located along fault structures within 
the ignimbritic complex with dacitic composition. Volcanic rocks mainJy formed 
during oligo-miocene, but the lead-zinc mineralization, which is the product of the 
hydrothermal activity, formed during miocene. 
Mineralization in Zletovo deposit was accompanied by intensive alternations 
of volcanic rocks, with explicit manifetations round the ore veins. 
The investigations that we have made so far have proved that in this deposit 
propylitization was the most extensive alternation in the volcanic rocks, the results 
of which are seen in the occurrance of chlorite, epidote, calcite, pyrite etc. 
During the bydrothermal activity the propylitized volcanic rocks were inten­
sively hydrothermally altered so that only contours of previous minerals are left 
behind. 
Silification, sericitization and koalinization are most common hydrothermal 
alterations. 
Their intensity is expressed round the ore veins the most. As the contact of 
the ore veins from the surrounding rocks moves away, the intensity of the alterations 
gradualIy decreases. These alterations are simulatneous with mineralization and 
they represent a significant prosperous indicator in the deposit. These typical 
hydrothermal alterations in the deposit are almost accompanied by carbonatization, 
pyrophylHtization and K- feldspatization (whose more intensive presence was 
noticed round ore vein III. 
Besides the above mentioned types of alteration, the presence of adularizati­
on, argillitization, titanization, alunitization, limonitization, pyritization etc. have 
been dctermiend. At some places occur with encreased intensity, but they generally 
have limited extension. 
j 
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